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Research focusing on the use of 
sound to measure the amount off at 
in animal muscle may help beef 
producers bring leaner cuts of meat 
to consumers' tables. 
By Mark Oehler 
T he room is small, its walls white. A computer and monitor sit alongside an 
examining table in the center of the room. 
Janet, an expectant mother, lies on the table, 
and her husband, Dave, sits at her side. 
Dr. Jan Murdock, Janet's gynecologist and 
obstetrician at McFarland Clinic in Ames, 
sits at the computer. 
Janet is undergoing a pregnancy test. 
Murdock picks up a squeeze bottle and 
squirts a warm, water-based gel onto Janet's 
bare stomach. She then picks up a sensor 
and places it against Janet's belly. The 
hand-held sensor, called a transducer, is 
connected to the computer and emits the 
high-frequency sound known as ultrasound. 
Echoes are detected by a microphone in the 
transducer and transmitted back to the 
computer. 
The computer monitor, black until now, 
lights up. Murdock points to a translucent 
circle on the screen and comments, "There's 
his head." Next to it, there is another. Janet 
cont. on next page 
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and Dave are going to be parents 
of twins. 
Murdock moves the transducer 
around Janet's stomach and points 
out various features shown on the 
screen. Legs, arms, 
hands, kidneys, hearts 
and spines are visible. 
One of the fetuses is a 
boy, the other a girl. 
Murdock performs 40 
to 50 ultrasound tests 
per week and says 
that this method is 
highly reliable in 
detecting pregnancies. 
But pregnancies are 
not the only medical 
use for ultrasound. 
Because it allows doc-
tors to peer into a 
patient without sur-
gery, it is an ideal 
method for detecting 
growths and blocked 
arteries. The success 
ultrasound has seen 
in medicine has 
opened opportunities 
for resean;h being 
done on livestock. 
An ultrasonic in-
strument that will 
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ern states such as Texas. 
Carlson holds several patents 
on ultrasonic devices already being 
used in the hog, cattle, horse and 
sheep industries. These devices 
are used to measure layered backfat 
looking for before you start," says 
Carlson. He cites determining live-
stock pregnancy as an example. 
"In animals, we look for a large 
fluid mass in the uterus." 
Ultrasound research was devel-
oped to measure 
ocean depths in 1922. 
Then called echo 
sounding, it was used 
to chart ocean depths 
previously too deep 
to be mapped. A 
pulse of high-fre-
quency sound was 
sent straight down 
into the water. This 
sound was reflected 
back from the ocean 
floor and detected. 
Knowing that sound 
travels at a constant 
speed, scientists were 
able to determine 
water depth by 
measuring the time 
it took for the sound 
to be reflected back. 
Carlson started 
his research with 
medical applications 
by using ultrasonics 
while working at the 
Los Alamos National 
measure the amoµnt 
of fat in cattle is being 
developed. If success-
ful, the result of this 
research will help beef 
producers bring leaner 
meat cuts to consum-
ers' tables. 
David Carlson, an 
associate professor of 
electrical and biomedi-
These devices are used to 
measure layered backfat on 
live hogs, cattle, and sheep 
and to determine pregnancy 
in livestock. 
Laboratory in New 
Mexico. He worked 
with an instrument 
used to detect tumors 
and blood masses in 
the brain. This work 
led him to ultrasonic 
research with live-
stock in 1970. Freder-
ick Parrish, a profes-
sor of animal science 
cal engineering at Iowa State 
University, recently received a 
$109,000 grant from the Iowa De-
partment of Economic Development 
(IDED) for his research in a new 
area of beef ultrasound. The IDED 
hopes that the new instrument will 
help recapture some of the beef in-
dustry that Iowa has lost to south-
6 
on live hogs, cattle, and sheep and 
to determine pregnancy in livestock. 
Current ultrasonic instruments 
for livestock do not produce an 
image in the same way that medical 
ultrasonic instruments do. Instead, 
they rely on a stationary transducer 
to measure distances. "This means 
you have to know what you're 
at ISU, is helping Carlson with his 
current project. 
"Suppose you have a glass of 
perfectly clear water and you 
shine a light through it," Carlson 
explains. "You really don't see 
much. But suppose you have some 
junk in the water-such as fat 
particles. You shine the beam 
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and light is scattered back at 
you. That's the same technique 
we're using." 
Working out of an average-sized 
office in the veterinary college, 
Carlson's goal is to build an instru-
ment that will measure the amount 
of fat that is marbled in an animal's 
muscles. 
Marbled fat is different from 
layered backfat. Lauren Christian, 
a professor of animal science at 
ISU, says that backfat 
lies directly under the 
skin of the animal. 
There are usually two 
or three layers on top of 
each other that can be 
measured by using a 
stationary transducer. 
The ultrasound can 
pass through the fat 
layers. But there is a 
thin layer of connective 
tissue between the 
layers of fat and be-
tween the fat and the 
back muscles. This 
tissue has a different 
density than that of 
the fat layers ,and will 
reflect some of the ul-
"' ~ 
0 
measure the percentage of fat 
marbled in a muscle. Carlson says, 
"Instead of getting an image, we'll 
be trying to measure the amount 
of energy reflected back." 
The present technique used by 
the U.S. Department of Agriculture 
(USDA) to grade beef requires that 
cattle be killed before grading. 
The carcass is skinned and a cut 
is made between the 12th and 13th 
ribs because the amount of mar-
marbling. He got the idea while 
working in Germany. The recent 
trade agreements between the Eu-
ropean countries has caused some 
contention between German and 
French beef producers; neither 
country trusts the other to grade 
objectively. Because Carlson's in-
strument will reduce subjective 
grading methods, beef producers 
would receive fairer prices for 
their product. 
Another advantage, 
explains Carlson, is 
that meat quality can 
be determined before 
slaughter. If an 
undesirable grade is 
determined ultra-
sonically, the animal 
can be placed on an 
appropriate diet to 
improve the quality 
grade of its meat. 
Kenneth Prusa, an 
associate professor 
trasound, says Chris-
tian. The time differ-
ence between the pulse 
and the echo is meas-
ured and the depth of 
the fat can be deter-
mined. 
"If we could reduce the 
intramuscular [marbled] fat, 
we could reduce the fat in 
a person's diet. " 
of food and nutrition, 
predicts that this 
technology could 
increase the produc-
tivity of current 
meat-packing meth-
ods. Carcasses of the 
same grade could be 
sent to special areas 
for packing. Prusa 
says that further ad-
vances could be made 
in packing "because 
Marbled fat, says 
Carlson, is combined 
with the muscles of the 
animal. Because the fat is not in 
defined layers, it cannot be meas-
ured accurately with current ultra-
sound methods. 
Carlson says that to determine 
the amount of marbled fat, a 
transducer has to be moved around 
the circumference of the animal. 
A mechanical arm attached to the 
transducer determines the exact 
position. A computer can use this 
so-called real-time ultrasound to 
May 1990 
bling shown between these ribs is 
a good indication of overall carcass 
quality. A USDA beef grader then 
examines the carcass and assigns 
one of five quality grades: prime, 
choice, select, commercial or utility. 
Dan Gonzales, a Chicago-area 
USDA supervisor, notes that some 
degree of marbling is desired. 
Carlson says that the ultrasonic 
instrument will give an objective 
and accurate measurement of 
to trim fat." 
it is much more effi-
cient to produce 
leaner animals than 
He says, ''We're taking in about 
38 percent to 40 percent of our 
calories from fat. According to the 
American Heart Association, it 
should be 30 percent. If we could 
reduce the intramuscular [marbled] 
fat, we could reduce the fat in a 
person's diet." By reducing fat 
intake, we can reduce the risk of 
heart disease.+ 
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LESS 
COST 
WITH 
CHANGING METHODS OF PORK PRODUCTION 
The use of growth hormones may change the way 
meat is produced, even the way it looks. Despite con-
cern about the use of the hormone, PST may open the 
doors to healthier consumer products and higher 
profit margins. 
Iowa Agriculturist 
T he three little pigs aren't going to be that little any more, thanks to a naturally occurring growth 
hormone called porcine somatotro-
phin, or PST. 
Iowa State University animal scientists 
are using this hormone to produce iarger 
hogs that contain less fat and more muscle 
than normal hogs. This combination will 
help health-conscious consumers meet the 
newest American Heart Association (AHA) 
recommendations. 
To help prevent heart disease and high 
blood pressure, the AHA has recommended 
that less than 30 percent of daily caloric in-
take be from fat. Under those guidelines 
people should consume less than 70 grams of 
fat per day. The average three-ounce serving 
of pork loin, about the size of an adult's fist, 
contains 10 grams of fat. PST would de-
crease the fat content by 40 percent, making 
pork a healthier food choice. 
PST research began in 1955 but has been 
a strong area of interest for ISU hog experts 
for the past five years. Numerous experi-
ments at ISU focus on different aspects of 
PST: affect on growth and fat content and 
the consumer's sensory perception of the re-
sulting pork product. 
PST has a huge effect on hogs, says Lau-
ren Christian, professor of animal science. 
PST hogs reach a market weight of 240 
pounds at least one week sooner on 12 per-
cent less feed. Their average daily gain is 
higher at about two pounds per day versus 
May 1990 
1.5 pounds, and so is their ability to convert 
feed into weight gain. Hogs injected with PST 
gain about one pound of muscle for each two 
pounds of feed that they consume, which is 
the second highest feed efficiency among live-
stock. The overall fat content also decreases 
by between 14 percent and 55 percent. 
According to ISU animal scientists' most 
recent studies, PST hogs have 10 percent 
more muscle, a 15 percent increase in rate of 
gain and a slight decrease in the amount of 
marbling. 
PST causes the hog to continue to grow 
when other hogs begin to produce fat instead 
of muscle, bones and increasing organ size. 
"I like to look at this as delaying the matur-
ity of the pig," Christian explains. ''You allow 
him to continue to grow. His bones are longer, 
his body is longer and he's taller." 
The longer growth period means producers 
will probably be able to bring PST hogs to a 
market weight of 290 pounds, compared to 240 
pounds, yet the hogs will remain relatively 
lean. 
Hog farmers will be producing more pork 
with less livestock. Studies indicate that this 
increase in pork supply will lead to a 5 percent 
to 7percent decrease in market prices. How-
ever, despite the decrease in price, studies 
also indicate that producers will increase 
profit by $5.43 per hog, despite the $2.77 per 
hog cost to administer the hormone. 
Used by researchers at ISU and other uni-
versities and laboratories, PST has not been 
cont. on next page 
9 
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approved by the Food and Drug Ad-
ministration (FDA) for commercial 
use by producers. University re-
searchers estimate that the product 
will be approved within the year. 
"Until it is approved, it is very care-
fully controlled," Christian explains. 
"The amount of the compound used 
is carefully monitored." 
The hormone that ISU uses is 
provided by Pittman-Moore, an 
agri-chemical company based in In-
diana. Other agri-corporations such 
10 
A 
QUICK 
LOOK 
AT 
THE 
ADVANTAGES 
OF 
as Monsanto, Upjohn and Elanco 
are also doing PST research. 
The PST hormone is injected 
daily into the muscle behind the 
ear, and from there it enters the 
bloodstream. "It is a natural pro-
tein. Just like other proteins, it is 
digested in the stomach. Because of 
that, PST can't be administered 
orally," Christian explains. 
If the hog ingests the hormone, 
the proteins would be broken down 
just like the proteins in soybean 
meal or corn are broken down. This 
would destroy the hormone and 
any chances for promoted 
growth. 
The injections begin when the 
hog weighs 140 pounds and con-
tinue until it reaches 240 
pounds, or market weight, which 
usually takes 70 days. 
Researchers theorize that 
when PST enters the blood-
stream it promotes growth by re-
directing energy from fat produc-
tion into building muscle. Donald 
Beitz, ISU professor of animal 
science and biochemistry, ex-
plains that PST sends signals to 
both the fat tissue and the liver 
of the hog. PST tells the fatty tis-
sue to break down into smaller 
parts. This begins a chain ofre-
actions which prevent the fat tis-
sue from getting too big. "That's 
why PST doesn't allow pigs to 
fatten as much as untreated 
pigs," Beitz explains. 
It also signals the liver to pro-
duce a messenger substance 
called somatomedin C, which 
triggers protein synthesis in the 
hog's muscle tissue. The hormone 
acts on each of the individual 
muscle cells that make up a 
mass of muscle. "If the muscle 
cells get bigger, then the whole 
muscle gets bigger," explains 
Beitz. 
The combination of less fat 
and more muscle makes a leaner, 
heavier carcass, he says. 
The pituitary gland of hogs 
naturally produces PST. In the 
past, it was extracted from 
slaughtered hogs to use in re-
search. But now PST is pro-
duced by genetic engineering. 
"The gene for PST is taken 
from the hog and inserted into a 
bacteria called E. coli," Beitz 
explains. E. coli are commonly 
occurring bacteria which live in 
the digestive tracts of mammals. 
The bacteria then produce the 
hormone. The PST administered 
to the hogs by daily injections 
Iowa Agriculturist 
has been isolated from the bacteria 
and purified. 
When it is approved by the FDA, 
companies will market the product 
as an implant, with a slow delivery 
release system. "Many companies 
are working at some sort of an im-
plant in the ear," Christian ex-
plains. The cost per implant is pro-
jected at 69 cents. This will allow 
for a slow yet constant amount of 
PST to be absorbed into the hog's 
bloodstream for at least 28 days. 
The idea of using a similar 
growth hormone in dairy cows has 
met with public controversy. The 
issue of highest concern is whether 
or not hormones leave a residue in 
milk; or in the case of hogs, in the 
pork chops, bacon or ham. 
Researchers and producers are 
trying to educate the public about 
PST. By administering PST to 
hogs, producers are only increasing 
the amount of a compound that oc-
curs naturally in hogs. "In an analy-
sis of any pig muscle you're going to 
find some PST," says Palmer 
Holden, ISU Extension swine spe-
cialist. "The levels of PST will just 
be higher in .treated pigs." 
Holden says that he thinks PST 
pork is an exceptionally safe prod-
uct for human consumption. Since 
February 1989 the FDA has not re-
quired a withholding period for PST 
hogs before slaugher, which is ape-
riod of time for the chemical's con-
centration to decrease in an 
animal's tissue. 
Although PST occurs naturally in 
all pork, some consumers are con-
cerned about at what levels PST be-
comes unsafe. Foreign govern-
ments, especially those in Wes tern 
Europe, are quite concerned by any 
product that was produced with 
hormones. According to Ken Prusa, 
associate professor of food and nu-
trit ion, foreign countries were previ-
ously concerned with sex hormones 
such as steroids. PST is a different 
type of hormone, which has differ-
ent effects on the animal. 
May 1990 
Prusa explains that PST is spe-
cies specific. It will only cause a re-
sponse in hogs, and not in horses, 
cows or human beings. If a human 
being digested somatotrophin, even 
if it were human somatotrophin, 
there would be no effect on growth 
because the proteins that make up 
the hormones would break down in 
the stomach. 
"Our only concern is consumer 
acceptance," says Christian. He ex-
plains that the only negative effect 
PST has on pork is that it decreases 
the fat between muscle tissue, 
which causes the meat to be a bit 
more tough when it is cooked. "So 
far it hasn't been enough to make 
the meat consistently objection-
able," Christian says. 
He explains that the meat 
doesn't get tough until there are ex-
tremely low levels of fat, for ex-
ample less than lpercent in com-
parision to the normal 5percent. 
The only consumer taste testing 
of untrained tasters took place at 
the pork conferences in 1989 and 
1990. In 1989, 1,200 consumers 
sampled summer sausage made 
with PST-treated and untreated 
pork. "In a nutshell, consumers like 
PST pork better," explains Prusa. 
"They found it to be firmer." 
At the 1990 pork conference, PST 
bacon was compared to untreated 
bacon. In the visual tests, 95 per-
cent of the consumers preferred the 
PST bacon, Prusa says. PST bacon 
has not been tested for taste be-
cause tastes vary so greatly, mak-
ing testing difficult says Prusa. 
Consumers tend to favor PST 
pork because it is leaner and has a 
darker color. "This suggests that 
people would eat leaner meat," says 
Christian. 
More consumer demand for 
leaner products is what researchers 
and developers are hoping for. If 
consumers can be comfortable with 
the use of PST, the pork of the fu-
ture may be labeled like milk: 3 per-
cent, 2 percent, and 1 percent. + 
"We Come To 
College Not 
Alone To 
Prepare To 
Make A Living 
But To Learn 
To Live A LUe" 
M.J.Rlggs 
IS.C. 1883 
Iowa State 
Memorial Union 
YOUR LIFE LEARNING CENTER 
GARST 
SEED 
COMPANY 
TEAMING UP 
with /SU to develop 
new and better products 
for the future of 
agriculture. 
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By Renae Moon T he old newspapers that now litter the landscape and overflow landfills can be used to make cleaner, safer bed-
ding for cattle. New research at Iowa 
State shows that newsprint seems to 
work better at killing bacteria than other 
types of paper or other beddings. 
Dr. Leo Timms, Extension dairy specialist 
at Iowa State University, and Jack Dillon, 
Bremer County Extension director, head a 
team of researchers working both on the farm 
and in the laboratory. The in-lab work has 
already been completed and the field trials 
will end in July 1990. 
Timms' enthusiasm about the research is 
evident. "Everyone is fired up about this," 
Timms says. He receives from five to ten calls 
a week from farmers and others. 
Over the past two years, researchers have 
done lab tests on nine different bedding mate-
rials, including straw. Each material became 
infected with E. coli, Klebsiella or Streptococ-
cus uberis, all organisms that cause mastitis, 
a bacterial infection causing mammary gland 
inflammation. Results of the experiment 
show that newspaper suppressed bacterial 
growth better than did other beddings. Even 
other types of paper bedding had higher 
bacterial growth rates than newspaper had. 
In addition, farmers who cooperated in the 
research reported that newspaper bedding 
lowered the level of flies. 
Since August, researchers have been con-
ducting field trials on the Allan Blasberg 
dairy farm south of Tripoli in northeast 
Iowa. Newspaper is acquired from local 
newspapers and is chopped by Dillon's 
chopper. Chopped newspaper layers half the 
cattle stalls, and chopped straw layers the 
others. Researchers collect monthly samples 
to measure bacterial counts on both the 
bedding and the animals. Dillon keeps track 
of the amounts and cost of the bedding used 
and the effects of changing seasons. Results 
to date show less bacteria in the newspaper 
bedding. 
Newspaper also proves to be a cost-
effective bedding. Chopped newspaper can be 
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purchased frc;>m a recycling center in Des 
Moines and delivered to the ISU Dairy Farm 
in Ames for $10 to $15 per ton as compared 
to straw, which sells for between $70 and 
$80 per ton, and sawdust, which costs $55 to 
$60 per ton, Timms says. About 40 percent of 
the garbage in landfills is paper, of which 10 
percent is newspaper. Because there are too 
few recyclers to handle the large amounts 
produced, prices of old newspapers are 
minimal. 
Timms points out another advantage to 
using newspaper over straw bedding. Be-
cause producers grow oats for straw rather 
than for grain, the use of shredded newspa-
per frees the land to grow more profitable 
crops. 
Also, paper is extremely versatile and can 
be used by dairy, beef, horse, pork and 
poultry producers. 
Newspaper has also proven to be more 
absorbent than is straw bedding. Paper ab-
sorbs like a diaper, and studies show that 
paper has twice the absorption rate and lasts 
May 1990 
twice as long as straw. 
Another advantage is that straw pollutes 
the air the farmer breathes with dust, 
whereas chopped newspaper is virtually dust 
free. 
One concern being expressed is the idea 
that newspaper litter will be blowing around 
in the fields and on the roadsides. On the 
contrary, Timms says that paper used for 
bedding is less likely to litter than straw is. A 
load of paper dumped in a landfill is bulky and 
decomposes slowly. But because paper used as 
bedding is shredded, when it is spread on the 
fields after use as bedding it is already half 
decomposed, Timms says. On the other hand, 
when you spread a load of straw on the field 
you see large clumps of straw dispersed across 
the ground. 
"Newspaper bedding makes everybody a 
winner," Timms says. "The farmers are win-
ners because it is potentially a cheap source of 
bedding, and the people are winners because 
it creates improvement in the environment by 
taking paper out of the landfills." + 
Using shredded 
newspaper for cattle 
bedding reduces 
Infection and helps 
solve a waste 
disposal problem. 
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Kandi Moller, An Eel 4, 
talks about what tha 
Collage of Agriculture 
at ISU has to offer. 
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RECRUITMENT • • 
Ag Ambassadors give the college a hand 
By Julie Christensen 
I owa State's College of Agriculture is taking aim and fighting back at declining enrollments by using a relatively new 
form of ammunition. 
That ammunition comes in the form of 
explosive and energetic young people con-
cerned about the future of agriculture--the 
college's Ag Student Ambassadors, says 
Suzanne Klocke, coordinator of the recruit-
ment program. 
Klocke says that the program originated as 
a student's suggestion to improve and 
strengthen recruitment for the college. The 
idea was successfully adopted in 1988 when 
31 undergraduate agriculture students 
volunteered their time and energy to the 
program. 
Each department in the College of Agri-
culture nominates two students who will 
serve as Ag Student Ambassadors for the 
following year, visiting high schools during 
spring break and sharing opportunities 
about agriculture and ISU, she says. 
Klocke adds, "The students in the College 
Iowa Agriculturist 
of Agriculture are really outstanding in the 
fact that they are willing to volunteer their 
time." 
College of Agriculture Interim Associate 
Dean of Academic Programs, Detroy Green, 
says that he believes the program provides 
high school students with an awareness of 
agricultural careers as well as an under-
standing of the College of Agriculture from a 
student's perspective. 
Green continues, "The ambassador pro-
gram also helps the college ambassadors to 
thoroughly re-examine agriculture and 
realize the many opportunities that are out 
there for them." 
He stresses that the ambassadors should 
not think of their visits this spring as the 
end of their involvement. Instead, Green 
says that the students will continue to serve 
as representatives of the college as well as 
the ag industry in the future. 
"They should think more and more about 
becoming involved in campus activities that 
involve high school students because those 
high school people will probably feel more 
comfortable asking questions to college 
students than to faculty members," Green 
says. 
Kelly Ulrick, A Eel 3, a second-year am-
bassador, says that the program is showing 
signs of growth and establishment through-
out the state, which is reflected by requests 
for an ag ambassador to visit various high 
schools. 
She says, "The students in the high schools 
are starting to become interested in exploring 
some of the careers in agriculture after 
listening to ambassadors' presentations." 
Ulrick says that the majority of high school 
"The students in the 
College of Agriculture are 
really outstanding in the 
fact that they are willing to 
volunteer their time. " 
"The students in the 
high schools are starting 
to become interested in 
exploring some of the 
careers in agriculture 
after listening to their 
presentations. " 
students she has visited have been positive 
about the program and about ISU's College of 
Agriculture. 
"I have had a lot of students respond to my 
presentation with, 'Oh wow! I think I might go 
to Iowa State!' It's really a good feeling," says 
Ulrick.+ 
Good friends! 
May 1990 
We're proud of the many Iowa State graduates who have 
contributed much to our continuing success. Good people 
and good products have long been a hallmark of Kent Feeds. 
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Excess nitrogen 
costs money 
and contributes to 
groundwater 
pollution. 
But researchers 
at ISU have 
developed 
a new test 
to help stop 
ot enough of the right foods can 
prevent you from reaching your 
normal height. But if you eat twice 
as much as you need, you aren't 
going to grow any taller. Although 
most people believe this is true of human 
beings, they may not believe that it applies to 
corn. 
Since the 1950s, scientists have recom-
mended that farmers apply nitrogen, an 
element essential for corn growth, to the soil 
to increase corn yields. However, scientists 
are now learning that excess nitrogen can 
pollute our drinking water. 
As a result, a new soil test that tells 
farmers how much nitrogen is in the soil in 
the spring was developed. The farmer can 
use the test late in the season after the rain 
takes away as much nitrogen as it can. The 
test tells the farmer how much nitrogen 
remains and how much to add to get maxi-
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mum yields. But farmers are skeptical of test 
results that show that fields need only half as 
much nitrogen as they have been getting or 
that fields don't need any nitrogen. 
For farmers interested in the test who are 
worried about its accuracy, scientists at Iowa 
State University have developed a new tissue 
test to be used together with the soil test. Its 
purpose is to convince farmers of the accuracy 
of the soil test. The new test, in its fourth 
year of testing, analyzes the lower portion of 
the corn stalk at the end of the growing 
season to see whether the plant had too much 
or not enough nitrogen. In the past, tissue 
tests detected only nitrogen deficiencies, not 
excesses. So far, both the late spring soil tests 
and the late summer tissue tests are in 
"The test really is different from anything 
we've ever had before. We are looking at the 
other side of the issue. In the past we've only 
been concerned with deficiencies, and what we 
are finding now really surprises people, and 
us too," says Blackmer. 
The lower portion of the stalk is used for 
the test because it is well established that 
corn plants deficient in nitrogen will export 
nitrogen from the stalk to the grain. The 
plant's most important function is to repro-
duce, and it directs all its energy to its seed. 
Any excess nitrogen accumulates in the stalk 
because the grain doesn't need it. 
The tissue test is taken after the corn 
reaches maturity, when a black layer forms on 
the bottom of each kernel and the kernel 
agreement. Too much 
nitrogen is being ap-
plied. 
''We think famers 
will be surprised at 
how little nitrogen 
they need. Many 
times they might not 
believe it," says 
Alfred Blackmer, the 
ISU agronomist who 
heads up the tissue 
test project. "How-
ever, if farmers can 
take a soil test at the 
beginning of the 
11Twenty years ago, they were 
still trying to convince farmers 
to use fertilizers. It was virtually 
unthinkable that we1d ever 
end up in a situation where 
there was too much nitrogen. 11 
growing season and a tissue test at the end 
and both indicate that there is too much 
nitrogen, pretty soon they might start 
believing it." 
The new tissue test was developed after 
analyzing the commonly used one. In that 
test, the tissue came from the leaf opposite 
and below the primary ear of corn at the 
time of silking. Although this test was good 
at detecting nitrogen deficiencies, it could 
not detect excesses with any accuracy. 
"This is not surprising because 20 years 
ago they were still trying to convince farmers 
to use fertilizers . It was virtually unthink-
able that we'd ever end up with a situation 
where there was too much nitrogen. It 
wouldn't have made any sense to develop a 
test to measure excess then," says Blackmer. 
But recent studies of nitrogen in the envi-
ronment show a need to test for excesses that 
can cause groundwater contamination. 
May 1990 
becomes independent of the plant. Nutrients 
no longer flow to the kernel from the plant 
because the plant has cut its umbilical cord. 
The famer cuts off the plant six inches from 
the ground and then cuts off the bottom eight 
inches of the plant's remaining stalk. Fifteen 
such eight-inch samples are collected from 10 
acres of a similar soil type and are sent to a 
laboratory to be analyzed. The farmer then 
receives a report telling if there was too much, 
just the right amount or too little nitrogen in 
the 10 acres. 
In 1987 Blackmer and Tom Morris, an ISU 
graduate student, selected 29 fields that had 
been planted and fertilized. When the crops 
matured, Blackmer and Morris used the 
tissue test to analyze them. More than half of 
the fields had twice the amount of needed 
nitrogen and one-third had more than three 
times what they needed. The year before, 
cont. on next page 
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alfalfa had been planted on the 
selected fields, an important factor 
because alfalfa puts nitrogen in the 
soil and reduces the need for 
nitrogen the next year. 
In 1988 and 1989 studies were 
conducted using both the soil and 
tissue tests in 45 selected fields. 
Corn, beans or alfalfa were planted 
on them the year before. According 
to the findings, 53 percent of the 
farmers could have increased their 
profits if they had applied less 
nitrogen fertilizer. Much of the 
excess nitrogen accumulated in the 
stalk or le~ched into the groundwa-
ter. 
"Many people think that because 
a little nitrogen is good, a little 
more will be better, kind of like 
Jack and the beanstalk. If you put 
enough fertilizer on, it will grow 
forever. Well, that's not true," says 
Blackmer. When a corn plant has 
enough nitrogen to produce maxi-
mum yields, more nitrogen won't 
help. 
The' excess nitrogen detected in 
our soils is attributable to the 
relatively dry period we are in. 
During a relatively wet period, 
there would be less excess nitrogen. 
Much of it would leach downward 
with the rain until it reached the 
groundwater. 
"That is what the soil tests are 
about--identifying those conditions 
where there is excess nitrogen for 
whatever reason, and not putting 
more down," says Blackmer. The 
farmer takes the soil test at the be-
ginning of the season and finds out 
whether there is enough nitrogen. 
At the end of the season the tissue 
test shows how much nitrogen was 
actually present. 
Blackmer encourages farmers 
who are skeptical about the tests to 
apply the amount of nitrogen they 
normally would, but to leave one or 
two strips unfertilized. The farmers 
can then see at harvest whether the 
extra nitrogen made a difference. + 
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ISU Credit Union 
located at 
801 Lincoln Way, Ames 
The Largest Stafford 
Student Loan lender 
in Ames offers: 
• FAST processing 
and 
• Personal service 
ATM Locations: 
303 Welch § 801 Lincoln Way Serving 
Iowa State faculty, 
staff. students 
s~-:g·~ and associates 
AI·O·W·A GRICULTURIST 
We need 
ILLUSTRATORS 
WRITERS 
Ao REPS 
EDITORIAL ASSISTANTS 
for the 
1989-91 
school year. 
Applications available in 
l 6E Hamilton Hall 
or 
Call 294-9381 . 
Looking for a Job with a Future 
Here's a real opportunity for a person with ambition who enjoys 
working with dairymen and ranchers. Above average earnings, 
exclusive territory, no seasonal layoffs. 
An opportunity for prosperity and security. =-- For more information, contact: 
2r:--E.~"~':!,s~!!m~· 
R E~!l{~{~~!i1l!lll~-y-
Career Opportunities 
Opportunities in Claims, Marketing, 
Underwriting, Engineering & Data Processing 
GRINNELL MUTUAL REINSURANCE COMPANY 
1-80 at Highway 146, Grinnell, IA Phone (515) 236-6121 
Iowa Agriculturist 
Ag Directory----------------~ 
Undergraduate Clubs 
Ag Business Club-Open to all agri-
culture majors but especially of 
interest to ag business majors. The 
club sponsors Ag Career Days and 
regular meetings feature guest 
speakers. Contact Paul Doak or Ron 
Deiter/294-5436. 
Ag Education Club-Professional 
leadership development organization 
to promote individual and group 
decision-making and cooperation 
among agricultural educators. Contact 
Robert Martin/294-0896. 
Ag Engineering Club-The ISU 
student branch is part of the American 
Society of Agricultural Engineers and 
promotes professionalism in ag 
engineering. Contact Carl Bern/294-
1270 or Morton Boyd/294-2874. 
Ag Mechanization Club-Promotes 
an increased understanding of agricul-
tural mechanization, leadership 
opportunities and fellowship among 
members. Contact Victor Bekkum/294-
5145 or Duane Mangold/294-5025. 
Ag Communicators of Tomorrow 
(ACT)-Stimulates interest in profes-
sion and facilitates the exchange of 
ide~s among students, faculty and pro-
fessionals .. Contact Veryl Fritz/294-
0486. 
Agronomy Club-Promotes education 
and fellowship among students, faculty 
and other interested persons through 
trips, socials and speakers. Contact 
Russ Mullen/294-3271 or Tom 
Loynachan/294-3064. 
Alpha Zeta-An honorary club dedi-
cated to scholarship, character and 
leadership in agriculture. Contact 
Donald Woolley/294-3066, Leo Timms/ 
294-4522 or Richard Carter/294-0895. 
Block and Bridle-By using profes-
sional procedures, the club organizes 
and coordinates activities that provide 
students the opportunity to practice 
leadership abilities. Contact Gene 
Rouse/294-5641 or Dan Morrical/294-
2240. 
Dairy Science Club-Promotes fellow-
ship and leadership among students 
interested in the dairy industry. 
Contact M.D. Kenealy or Bill Wunder/ 
294-6021. 
Entomology Club-Gives interested 
students an opportunity to interact 
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with one another on a personal and/or 
academic level. Contact Wayne Rowley/ 
294-1573. 
Farm Op~ration Club-Broadens the 
views and develops leadership skills of 
students interested in agriculture by 
promoting new ideas through speakers, 
programs and special activities. 
Contact Tom Bass or asst. advisor 
Michele Rummens/294-6924. 
Fisheries and Wildlife Biology 
Club/Student Chapter of the 
Wildlife Society-Encourages concern 
for and understanding of wildlife 
resources; provides for interaction 
among interested students. Contact 
Jim Pease/294-7429. 
Food Technology Club-Promotes 
interest in the food industry and pro-
vides educational, social and recrea-
tional activities to its members. 
Contact Zivko Nikolov/294-3157 or 
Deland Myers/294-5216. 
Forestry Club-Creates social interac-
tion among students and develops 
pro~essional interest in modern forestry 
topics. Contact Joe Colletti/294-4912. 
Horticulture Club-People with a 
common interest in plants who gather 
in a social atmosphere to participate in 
educational activities related to horti-
culture. Contact Nancy Agnew/294-
0038 or Nick Christians/294-0036. 
International Agricultural 
Club-Open to international ag majors 
and others interested. Contact Harold 
Crawford/294-8454. 
National Agri-Marketing Associa-
t~on (NAMA/ISU)-Provides opportuni-
ties to contact professionals discover 
internship opportunities, ex'plore 
careers and gain marketable experi-
ence. Contact Veryl Fritz/294-0486. 
Public Service and 
Administration-Exists to promote 
information on careers and opportuni-
ties in PSA as it relates to agriculture 
and rural areas. Contact Eric Hoiberg/ 
294-1922. 
Society of American Foresters, ISU 
Student Chapter-Promotes profes-
sional involvement through attendance 
at state and national meetings of the 
society and with on-campus speakers 
and projects. Contact Richard Schultz/ 
294-7602. 
Soil Conservation Society of Amer-
ica, ISU Student Chapter-Addresses 
current issues in the wise use of our 
natural resources and provides pro-
gramming on related topics. Contact 
Rick Cruse/294-7850. 
Sigma Alpha-Provides opportunity for 
women to share career and academic 
interests relating to agricultural fields. 
Contact Suzanne Klocke/294-0048. 
Graduate Clubs 
Agronomy Graduate Student 
Club-Professional and social activities 
encourage cooperation, information 
exchange and good human relations 
among interested individuals. Contact 
Al Blackmer/294-7284 or Rick Cruse/ 
294-7850. 
Entomology Graduate Student 
Organization-Formally voices student 
interests and concerns, promotes pro-
fessional and educational enhancement 
and is a peer information source. 
Contact Jon J. Tollefson/294-8044. 
Forestry Graduate Student 
Association-Sponsors forestry 
graduate student/faculty social and 
professional functions; represents 
department graduate students in 
faculty meetings. Contact Carl W. 
Mize/294-1456. 
Genetics Graduate Siudent 
Organization-Affords graduate 
students a collective forum for discus-
sion of new developments and issues in 
genetics. Contact Alan G. Atherly/294-
7133. 
Graduate Organization in Agricul-
tural Education (GO in AG 
ED)-Fosters an atmosphere for 
personal and professional development 
of agricultural education graduate 
students at ISU. Contact Alan Kahler/ 
294-0894. 
Meat Science Club-Stimulates 
interest and promotes academic 
excellence in meat science. Open to any 
interested graduate student. Contact 
D.G. Olson/294-1055. 
Graduate Animal Nutrition Club 
(GANC)-Provides opportunities for 
and encourages interaction among 
graduate students and faculty in 
animal science studying nutrition. Also 
provides resources for a nutrition 
reading room in animal science to 
support quality academic learning. 
Contact Dean Zimmerman/294-2133. 
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